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(54) Loop material of hook-and-loop fastener and manufacturing process thereof 



(57) A loop material of hook-and-loop fastener is 
comprised of a nonwoven base 1 and a number of loops 
2 which are formed at least on one plane side of the 
nonwoven base 1 . The nonwoven base 1 is formed by 
accumulating a number of filaments or fibers. An anti- 
slipping agent is deposited at least on the surface of the 
loop 2, thereby the surface of the loop 2 becomes une- 



ven. Or, by deformation on the surface of the loop 2 
itself due to thermal plasticity, the surface of the loop 2 
becomes uneven. Due to this unevenness, projections 
of hook material are difficult to be get out of the loops 2, 
and hook-and-loop fastener having high joining strength 
is obtained. 
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Description 

BACKGROUND OF THE INVENTION 
5 1 . Technical Field of the Invention: 
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A ^K-a^oop .as^r conges a ■ ^^^SZTJ.^ - 

of its simple and easy way of use. as compared w,t ^ e ^^ ethylene propylene, on the surface of which a 

,a,.=r^^^ 

loop material. . material very high joining strength (high peeling strength 

and si^^ « by pressina the hi9h ioinin9 

may be kept, and the hook-and-loop fastener ^^^SSSSS^ such as diaper, operating gown, the hook- 
However, when a hook-and-loop fastener * app^ to <J J*^^ times of use together with the disposable 

and-loop fastener is in most case ^J^^^!J!^Z^^ *» «* that * e aPpliCati ° n " 
goods, and therefore the high W ***** m oTe ^ enough quality and is not always reasonable. S.nce 

kssss^ - h,gh «-* hoi *- and - ,oop fastener 

such as diaper, operating gown. etc. have been ^^^^^M^^Pd^M No. 6-33359) and 
tous nonwoven fabric having wrinkle port.ons Jg^^J^S* IO ops are formed by needle-punching a 
another loop material composed of a ;°™ ve p n J^ ^ 7-!™ 1 and 9-317) were proposed. The loop 

ZSl^S^:^^ SSSSSS. economic, - the viewpoint «, price, and hav.ng 

rSSSS^ the loop materia* are ^^SSSS^L wrinkle portions or .oop portions which 
However, since the projections of the hook matenaT matis. since the surface of the fila- 

are formed of filaments or fibers, there is •^^^SS^S^^ a P rob,em that the pr ° ieCti ° nS 
ment or fiber is generaHy smooth and a ^ ™ it is diff -,cuH to obtain high joining strength^ 

of the hook material once engaged are easy to get out ^o°ps -.am js a disadvantage that rf 

Accordingly, when such a loop mater.al ,s apphed material and loop material) or a peel- 

45 shearing load (externa, load P^^SS ^^S^^hSJrt-Sw and .oop materia.) is given after the 

in the disposable goods, but high joining strength is essential. 
50 SUMMARY OF THE INVENTION 

According., - object of the present -en™ 
a nonwoven fabric in which a surface of ^ cctfftcient 0^ Action between the projections and loops 

nonwoven fabric is made unevenly by various means so that xoefticie m o ageme nt with each other, 

may be increased, whereby the projectior« are hard ^^£5 £ e 9 , oop un e,en by applying an 

To accomplish the foregomg object, there are * ™ e *^'° r ™™^ ce ome loop uneven by employing coniugate 
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forming .he loop in which the .ow matting point ^J'^^^^^ fabric formed by accu- 
se former is a loop material protruding the filaments 
SS IS ^Ts£7£— 2 • and an anting agent is applyed to at .east one part of 

each loop surface. fastener composed of a base of nonwoven fabric 

0„ o««r h a nd. the -^^SSSI & ™*ng poin. pel,™ and a ,o» 

the nonwoven base . The loop matenal generally has a weight of » ^ a , 1 designates a non- 

g/m 2 Fig. 1 shows schematically a side of such a loop matenal a * oSSe number of accumulated fila- 

woven base and numeral 2 designates loops. The '^^^^^^S^^ part of each filament or 
ments or staple fibers, and a mixture of filaments and sta &^J^££^ Because when employing the 
fiber is utilized to form the loop, it is generally more becomes difficult to form a 

fibers, an end of the fiber is easy to P^J%^™^^£% the nonwoven base at the time of peel- 

the synthetic filament or fiber. x ,^^„, „ r <ihor of nolvester such as polyethylene terephthalate. 

Various thermoplastic filament or fiber .nclud.ng filament or fiber of P°'^ e ™ J Q fiber of polyo ,ef in such 
polybutylenetereprrthalate.^ ackj suc - 

, as pcWne. polypropy.ene. filament » *^*bjodeo«dab^^ |nthis 
cinate. polyethylene succinate, is preferably used as *e f ilamert or ^ er ~^P° d the -biodegradable polyes- 

Lpect the te?m "poster" means an aromatic P°'y este I^^^ or fioers. it is most preferred to 

t?means an aliphatic biodegradable polyester. Among " 'J^SSJSS. ^ P«*J» popster filament. 

. S2SSSS =r - - - — - the hook 

m3 ^eX^ 

of a high mating point polymer and a low ™^ J>™^^^ metting point polyes- 
ymer and the low melting point polymer are polyester/ f^ 01 *'"' polyethylene, high 

» L, polyamide/polyolef in, high metting point P 0 '* 3 ™^™ m ^^^ of conjugation type are 

me^point ^egradab«e = e« ^ side . by . side ^ ^ 

of core component of polyester being a high melting po.rrt pohj^and gnd s S pe y rior in dimensional 
me.ting point polymer. This is because the co ' e o S main multiple unit is ethylene 

stability. As the polyester, polyethylene terephthalate or ^""1^**°*^ any conventional acid com- 

vinyl acetate copolymer, etc. may be ^ ^ ft conjugate filament or fiber, it is preferred that 

When the sheath-core type conjugate f .lament or f foer is us ed astne ^co j » s component : sheath 
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^ ^ — - a heat is applied, and it <— •> P— «* » 

erably about 2 to 10 denier, and more preferably ^ 5 . d "^2dK the engagement with the hook material, the 
Sent or liber is decreased, and when an ^ & f^l^^^o^ e 9 ^ & hand, if more than 10 denier, 
IJops are easy to be broken, thereby th| jprjng [^^.^SSaS decreased. Cross-sectional view of the 
rigidity of the filament or fiber Z may be any modified cross-sectional view .nclud.ng tn- 

mentioned various filament or f.ber s not hinted to aarck. but may d y fjber be ho||ow (cross ^ ec . 

angle, square. #-shape, ellipse, oblate. ^ j^^S , nD aScular as the hollow filament or fiber have a large 

tiona. v!ew may be circular or any f^r^^^SJS^' * * recover ,he,r 8h *! 
recovery force from bending, the loop formed I of the ho11 ^™ ^ * re |ied to tt is also preferred to use the U- 

the filaments or fibers are fixed to each other to a certam extent . ny a or f ^ to eacp other # 

methods, whereby the nonwoven base *>r e * am P ,e ' ft iS " T 

the conventional methods for producmg a thermoplastic filaments or fibers, rt « also 

ments or fibers to each other by applying ^J^J^JS^!!^ of the thermoplastic filaments or f ,b- 
preferred to heat-bond the filaments or ^ ^ a hi g h melting point polymer and a low mehng 

ers. in case of employing the conjugate fi ^^^^S!vi* or fiber, it is also preferred to heat-bond the 

CelTf^^^ 
n^ng^ 

ric may be employed. For example, the ^^^^S^SSr. For example, ft is preferred to use three 
water needling. It is also preferred to use both l f^ , ^*™S?7esin self-heat-bonding the thermoplastic f .la- 
methods, i.e.. bonding the filaments ^or flb« to ^^^^^Z^M^'^^^^^ 
ments or fibers to each other or heat-bonding ^^^JST^ other by needle punching. 
, low melting point polymer, and entar^lmg ^^^J^Jh? a polymer or copolymer obtained by polymer- 
As the binder resin tor bond.ng the filaments ethyl acrylate. butyl acrylate, methyl methacr- 

ising or copolymerizing one ""E^^ acetate, etc. at a desired mole 

ylate, ethyl methacrylate, butyl methacrylate, aCf y |0 w "* '^^^ 

Lio or a cross linked polymer obtained by cross '' n ^f^°;^ to 25% by weight, and more 

s may be used. Amount of applying the binder ™!^™?^^to!s than 3% by weight, physical stability of 
preferably 5 to 20% by weight. If ^^^STS!!£SS heTocps are easy to get out of the nonwoven base 
"he nonwoven base structure tends to be decreased F ^^Z r ^ (A me loops with the projections of the hook 
. and the loops tends to elongate by any rtmriM ^^iESE^ than SL by weight. flexibiHty of the non- 
material. On the other hand, if the amount * 1* *™ I!T e filaments or fibers to each other by binder resin 
„ woven base tends to be decreased. When this 2f^»^^S»^ ° r f ibers to "* 

is employed together with the *h* m«ha* £ '™ me,ti " 9 "** ?* 2 

heat bonding the conjugate f .laments or f *^ f ^'^ , ^ ity D f the nonwoven base structure is ma.nta.ned 

45 * TSse of self-heat-bonding the -mo^st ic = or ^^Z^TZ ££SX£ 
selves, or heat-bonding the hlat*onded by forming the loops only 

loops may be softened, molten, and deformed- nonwoven base are produced by partially pro- 

The large number of loops formed at least on one ^ e T ^ , means a pa rt of each filament or 
truding the filaments or fibers forming the nonwcverT base pr * ruding out of the nonwoven base . 

SZZ^^^Z rm^XSaph of .0 r.gn^ons. In most case, the 
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largenu mberof.oo P sa^^ 

^i-ipping agent is deposed to at,ast one .p* jc. J^-*^ Z^E^""^ 

slipping agent is shown like small knobs or knote on ^^^^SSSS^ ™ n «°ned knobs or knots 
surface of each loop or any part thereof. Whendeposrting ^^^^^S^b ha rd to slip, which results in 
a^e produced in the form of steps, and therefore ^^SS^^mSZ^T^^^ may be used as the anti- 
improvement of joining strength between the ^"^^^^*^^JS^ of the filament or fiber forming 
slipping agent as far as the material can .ncrease a used. For exarrple. it is preferred 

theloop. In particular, the same materials as the menfoned binds ^es n are ^^ mangmen ^ as meth ylacr- 
o use a polymer or copolymer obtained by po*™"* ^^Z tZ^^- «*°*"* s * rene " 
y ,ate, ethy.acry.ate, buty.a.y.ate. 

venial chloride, vernal acetate, etc.. or a cross imKea ' monomers are combined at a desired mole 

toount of depositing the antisl.ppmg agent on the ■"^"J**"*' • ^ijixm, 3% by weight, il becomes 

portions are formed, which results in poor ant.slipp.ng effect. performed by the means of heat- 

The method for depositing the antislipping ager* on the "^^stoep JjgJJJ^ sQ , * on , n ^ 
ing or drying after spraying or coating a soluhon to the loops or "W**** iatSa drying etc. is dissolved or dis- 
an'arJpp* agent or a composite ^P^^^^^J^^ the same material as the binder 
persed (hereinafter referred to as "ant.sl.pp.ng «0«« «h*» he ToSs tc^eTeSo L antislipping agent solution, the 
iSX?,SS^^ SEEKS - the binder resin and. at the same 

^^^^^ 

ymer and a low melting point polymer wh.ch occup.es at least one part o the surf ace o q{ ^ 

ness by softening or melting the low ^ng p^nt poly mer are for m«lon aUeaJ one pa ^ un6venneS s is 

,ine - The ~ s may be formed entire,y or 

, ^^rnn^ 

and the conjugate filaments or fibers are he f * nd ^ <^ formed at the broken part, 

sure, thereafter such a heat-bonded area .s broken g**^"^ of which sheath compo- 

As the conjugate filament or fiber, when employing the *^^^"J22*J_ unevenness on the entire surface 
nent is composed of the low melting point polymer, .t becomes poss.ble to form ^TJJJ f i|aments or 

B of the filament or fiber, thus a large number of unevenness ^^^^^o^JS ^ona. multi- 

=s sssas» the fi,amem or ftoer is ^ of 

5 ,ess than 35 gf/cm in peeling strength and not less ^ are 

ing strength, even after repeating 4 times the jom.ng and peeiin* The peeling streng ^ 
uated by the method mentioned in the later-descnbed examples. ^ applyed on the surface 

and shearing strength are variable depending on the hook material, 

of the loop or on the extent and number ^unevenness W J^^^^ into oonsderation. Generally. 

so number of the loops may be appropriately deaded by tata ng photograph. Length of the 

number of the loops is preferably not less than 30 ^^t^uS^SE nTw^Sbase is preferably about 0.5 
loop, i.e.. length of the semi-annular portion protruding out of the surface of the nonwoven d 

to 8 mm when observed by microscopic photograph. nnnwoV en base at random. More specifically, 

in the invention, the loops are generally formed on the surface of J ^ wo ^ n * with random distance 

ss the loops are not formed regularly with a certain f tanc^ertam M S^JSJ. (mushroom-shaped 
in random direction. By forming the loops at ^ stren9th (hiQh P 6 *"" 9 
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forming to the regularity. awv riinn to the invention, since the antislipping 

In the loops tamed on the loop malarial oi ^ k ^ 1 ^ 5, *" e ' a^ lo<3on me surface ot the loop 
agent is deposited at least on one part of the ^ W "'^"JpHrTe^Ted »<" me project of the hook 

rr a z^z^^r^^^ ° ~ — * - «- - - 

^^•.I^I^^^^^^Km Since «,e tocp material 

When bonding the filaments or fibers to eacn owiei uy ohf , a rfructure is improved. Also in case of 

the loop materia, according to the invention, stab-lrty of the •^Z^fSJS^o' a high melting point 
emp.oyL, the thermo P las«c foments or f£* « and 

polymer and a low melting port polymer wh.ch occupies at leas* one , part o of ^ 

nei-bonding ^ — °r «bers^^ methods , stabiWy - f . 

nonwoven base structure .s ""proved * improving the physical stability of the nonwoven base 

= n r 0 e n:r.;^ s—> * — to a certein extent - but 

basically the steps of forming a nonwoven web by accum^ ng -tag rum*jr o , ^ 

the nonwoven web by needle punching, etc and d ^^^^J^^I be employed. Also in the needle 
For forming the nonwoven web, any of the e^^^J^JJ a barb neSe (needle with barbs) or a 
punching, any of the conventionally known means ™* ^1?^ formed on * e anti " 

fork neeole (needle without barb and of which front end .s , ^%*^^^* e p ^Soneci). Punching densrty 
punched surface (a surface opposite to the side above wh.ch a punching needle « P° s « ^ ^oif, at the time 
fnumber of times that the needle punches through^ n ^ZTJw^2oZ^ If the punching density 
of needle punching is preferably 30 to 1 f «^<^ weotTxcessive'Jy large, and the 

is more than 180 times/cm 2 , number of tmes that the ^* ^h" n a density is less than 30 times/cm 2 , number 
loops once formed are easy to be broken. On the other hand, .f the ^^^^^ for depoS i ti ng the an* 
, of the loops is excessively small, and anydesired J«"B«"* ma ^^JjJ of spraying an anti- 

o ing method with a kiss roller"), etc. . . aaH # nr in combination with the needle punching. 

It is also preferred to form the loops using a ra,s,ng machine ^^^^^ nonwove n web. Accord- 

or f iberson the surface of the nonwoven web are taken off by the 

Among the mentioned manufacturing processes, one of the mos l^*™™™*^ % accumula ting a large 
described. This method is characterized ^^^ ^^ filamerrts are 
number of thermoplastic filaments; obtairang a nonwoven base p whicn sa ^ ^ by 

cursor to each other. . _. 7 ^ * hp thermoDlasttc filaments such as 

55 Describing more specifically the above <£^*£ " ° a by a large number of 

polyester filaments, polyamide filaments, polyolef .n Hamertsi are W^V^ £ e nonwoven web 3 is formed by 
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bonded process). _ Iiri ^ h : nn a n pedle board 4 in which nee- 

Then, a needle punching is applied to the 3- numeral 

dies 5 are set up is moved up and down, whereby the screen 6 are provided cor- 

6 indicates a perforated screen for supporting the nonwoven web 3. Po res of the £ e ™ a ^ through the nonwoven 
Responding to the needles 5 so as to receive the needles 5 » m ? s Sibed above, the loops 

aErrrr^^^^ 

by ap^ying a neat «* to « ^^4^^^'.^™*^ 
rmrts are softened or molten, whereby the tnermrjplastiC f » £T„S£o» side to contact a heat roller. 

More specifically, this is achtared by employina an, means for «ausngonly me nonjocp. a 

« described above « ™"*»«* "^T/S^Wy £££££ ,o« sHs a rlr ot room temperature. 

on the upper side of the nonwoven web 3 in Fig. 7 flccoraing^f. * ^ v thermoplastic filaments 

and the roller 8 is a heating roller, the non-loop s,de .s heated 8 and the 

are heat-bonded to each other mainly on the non-loop side. A ^^^^^^^ in the nonwo- 
roller 9 so that the loops formed by the needle punching may not be deformed due to neat o 

^ Then,by dipping a materia, compos* of ^e nonwoven ba^e a^d 

antislipping agent is applied to at least one part of each surface > o ^the > 'oops. The ^ as a b|nder 

linked polymers thereof may be employed as the ant.sl.pp.ng agent as f^X^X dipping process using a anti- 
resin. Accordingly, when applying the antislipping agent to each sunace or xne w wy 

ied also to the nonwoven 

slipping agent serving also as the binder resin, the ant.sl.pp.ng agen t (binder resin * app 

£-=n^^^ 

applying the antislipping agent to each surface of *e loops. the composed 

Further, though the ant.sl.pp.ng agent .s applied to each surtace ™| ,0 °P £ . R 7 ft is also pre ferred 
of the nonwoven base precursor and the loops through between * he «^ er £ and he roller g in g , 
that this step is reversed such that the materia. P^««2^S^ the tonder "esin 

antislipping agent. It is also preferred that at the same t, me as Sj^^l^^wen base precursor are 
is appHed to the nonwoven base precursor, and thermoplastic ^.laments ^^J.^^^ tothe ^ n ., oop side 
, bonded to each other by the binder resin. In any of the ^"^^ sS aTe heat-bonded to each 

of the nonwoven base precursor, the thermoplastic filaments ma,nly ^ * case that the binder resin is 
other, and a physical stability is given to them, whereby a ~™°^m» s obtained caset^ 

appned to the ^ the heat bonding, as 

in physical stability is achieved. In this case, it is preien w ™ filaments to each other, substantial intersec- 

„ shown in Fig. 7. Because as the result of heat bonding ^^^^^^^^ Mac0n m^ the 
tions (cross points) among the filaments are .ncreased, and when applying the binder rwmj 

intersections are efficiency bonded, and it becomes easy to ^'"^j^ to the nonwoven 

bility. However, it is also preferred that the heat bonding is performed after apply.ng tne o.nae 

base precursor, as described above. number of looos are formed, and the anti- 

On one side of the nonwoven base obtained as descrtoed above^ ^^^iSSng such a loop material, 
dipping agent is applied on at least one part of each surface of the ^^"JJ^.,, J which the antislipping 
mS. of a nonwoven fabric composed of the nonwoven ^^^^^^^ of the hook materia. 

the form of a tape or a sheet having a certain shape as a matter ° f ~ urs ^ accor ding to the invention is basi- 

Another manufacturing process of the loop materia of hook - and A^ or fibers each of 

cally comprised of forming a nonwoven web by accumula mg a large ^^^S^I^ one part of the 

- r^Se^ 
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unevenness (due to softening or melting ol the low melting point polymer) are formed on the surface of the loop which 
is composed of one part of the filament or fiber having been existed in the heat bond area. The means of forming the 
nonwoven web, the means of needle punching, punching density, etc. are the same as the foregoing manufacturing 

process. c . 

The most preferred method of the mentioned processes is hereinafter described with reference to Fig. 13. First, 
conjugate filaments composed of a high melting point polymer and a low melting point polymer wh.ch occupies at least 
one part of the surface of the filament, are prepared. Manner of combination or conjugation of the high melting point 
Dolvmer and the low melting point polymer is as described above, and in particular it is preferred to employ sheath-core 
type conjugate filament of which core component is composed of polyester and sheath component is composed of poly- 
olef in The nonwoven web 3 is obtained by accumulating a large number of such conjugate filaments. It is preferred that 
the nonwoven web 3 is formed by employing the steps of conjugating and spinning the high melting point polymer and 
the low melting point polymer, and accumulating them immediately (so-called spun bonded process) 

A heat is partially applied to the nonwoven web 3. Then, at the portions where a heat is partially applied, the low 
melting point polymer exposed on each surface of the conjugate filaments is softened or molten, thereby forming tem- 
porary heat-bonded areas where the conjugate filaments are temporarily heat-bonded to each other. The temporary 
heat-bonded areas are dispersed in the nonwoven web, and are distributed with a certain distance between one and 
another In this respect, it is preferred that the temperature for applying a heat to the nonwoven web 3 is within a tem- 
perature range which is lower than the melting point of the low melting point polymer. If the temperature is higher than 
the melting point of the low melting point polymer, the heat-bonding in the temporary heat-bonded areas becomes 
excessively strong, and the temporary heat bond is difficult to be peeled in the later needle punching step. On the other 
hand if the temperature is excessively lower than the melting point of the low melting point polymer, deformation (for- 
mation of unevenness) of the low melting point polymer by softening or melting is little. Accordingly, it is preferred that 
the temperature at the time of applying a heat to the nonwoven web 3 is in the range of (melting point of the low melting 
point polymer - 15°C) to (melting point of the low melting point polymer - 45°C). 

For applying a heat partially to the nonwoven web 3. either an embossing apparatus comprising an engraved roller 
1 1 and a smooth roller 1 2 or an embossing apparatus comprising a pair of engraved rollers 1 1 . 12 are employed, and 
by heating the engraved roller 11, non-engraved parts of the roller 1 1 are pressed on the nonwoven web 3. The non- 
engraved parts are dispersed on the surface of the engraved roller. At this time, it is preferred that the engraved roller 
1 1 is heated to be lower than the melting point of the low melting point polymer within a certain temperature range, as 
mentioned above. End face of each non-engraved part of the engraved roller 11 may be any shape such as round, 
ellipse, rhomboid, triangle, T-shape. #-shape. rectangle, etc. 

The temporary heat-bonded areas may be also formed by using an ultrasonic bonding apparatus. By using the 
ultrasonic bonding apparatus, an ultrasonic wave is irradiated to predetermined areas of the nonwoven web 3, whereby 
the low melting point polymer is softened or molten by a frictional heat among the conjugate filaments in that area. 
When applying a heat partially to the nonwoven web 3 in the method mentioned above, the low melting point polymer 
exposing on each surface of the conjugate filaments is softened or molten, and the conjugate filaments are temporarily 
heat-bonded to each other, whereby a nonwoven fleece 10 in which the temporary heat-bonded areas are dispersed is 

° bte Then a needle punching is applied to the nonwoven fleece 10. The needle punching is performed in the same 
manner as the foregoing description with reference to Fig. 7. As a result, the temporary heat-bonding among the con- 
jugate filaments is peeled in the temporary heat-bonded areas of the nonwoven fleece 10. More specifically, as the 
result of the needle punching, the conjugate filaments move in vertical direction of the nonwoven fleece 10, whereby 
the temporary heat-bonded areas are broken, and the temporary heat-bonding among the conjugate filaments are 
peeled from each other. Thus, loops composed of each part of the conjugate filaments are formed on the surface oppo- 
site to the side above which the needles 5 are positioned. Since each temporary heat-bonding part in the conjugate fil- 
aments may be the loops, unevenness formed by softening or melting of the low melting point polymer (unevenness 
formed by the peeling of the temporary heat-bonding) remain on the loops. Further, when applying the needle punching 
to the fleece 10. the conjugate filaments in the body of the nonwoven fleece are entangled with each other except the 
loop portions and a nonwoven base precursor having a certain tensile strength is obtained. 

Thereafter by applying a heat only to the non-loop side of the nonwoven base precursor, each low melting point 
polymer in the conjugate filaments is softened or molten again, whereby at least one part of the conjugate filaments are 
heat-bonded to each other. This process may be performed in the same manner as the foregoing description with re - 
erence to Fig 7 For example, in case of using the sheath-core type conjugate filament of which core component is pol- 
yester and sheath component is polyolefin, a non-loop side of very small coefficient of friction (not more than 0.08. for 
example) can be obtained as a result of the property of polyolefin. Further, in case of using such a sheath-core type 
conjugate filaments, a highly flexible loop material is obtained, for example, a loop material of which softness is not 
more than 700 g can be obtained. In addition, it is also preferred that the conjugate filaments are bonded to each other 
by applying a binder resin in the nonwoven base precursor or the nonwoven base . 



8 

BNSDOCID: <EP 0862868A1 J_> 



EP 0 862 868 A1 



10 



15 



20 



25 



30 



face and M nonwoven base , to a hook ™<«f ^"""l 1 " ESJSd fro™ eaoh other even when 
tne took material is large, and the loop matenal and SoV shown in F,g. 1 3 is genera., 

is used in the form of a tape or a sheet of certain shape, as a matter of course. ,^,^ aca 

by piling a first iayer composed of filaments or since the first layer 

of small denier. When applying a needle punching from ^e f '^^ ^ ™ ™JZ?„ hook the filaments of fibers of 

Se-e,^^^ 

tions of the hook material engage wrth such loops, they are hardly ^« n * denier f ila- 

ieess r„r r zzz =r«=rr ^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic sectional view showing conceptually a section of the loop materia, of hook-and-loop fastener 

according to an example of the present invention. racr>ortiuP | v showina a shape of filaments or fibers 

Figs 2 to 6 are schematic views on a microscopic photograph respectively showing a snape o 

8 to 12 are schematic views of a mic^scor* photograph respective., showrn, a state of filaments or Itoen, 

to the invention. 
EXAMPLE 

hook material and the loops are hardly disjoined from each other as the resul of form ^ ^ the ^ te 

material is carried out in accordance with the test method specified on JIS L 3416. as specmcany aes 
(1) Peeling strength (gf/cm) 

, A loop mater* o, 25 mm ,n «dth and 100 mm imertfh ^ P'^^»^* P^eTpC^ 

«:Tm^^^ 
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(2) Shearing strength (gf/cm ) 

Same loop material and hook material as those used in obtaining the peeling strength w ™ *WredJ50 ™ 
lenl o^feft eS of the loop material is put on 50 mm length of right end part of the hook matenal. and 
rSh olhl in trS same manner as the foregoing measurement of the peeling strength. Then, us.ng the same Tens.- 
^ 500 p SuS by CBaWwin) as 'that employed in the measurement of the P ee.ing strength, the, right ^end 
S thTl^oo mS aS the lei end of the hook material press-joined to each other were respect-vely caught by each 
chucl and meToop ™teria> and the hook material were puHed in parallel to the direction of face, on the^ condrbon , of V 
cm i^dSanc^ Seen chucks and 30 cm/min in tension speed, thus a shearing strength was measured otta necL 
Tvalue sSn a^The time of disjoining the loop material and the hook material from each other was estabtehed to be 
a ma^mu^ear ng strength value. Further, to evaluate the joining durability, by using the loop matenal and the hook 
mSa7Sor n S 3£* m after the press-joining, a shearing strength thereof was also ^asured ar^ob a ne* 
£2 an or a inaf shearing strength was established to be a first shearing strength, and a sheanng strength after p ning 
2 Z££Z ZTe^slSie* to be a second shearing strength, thus each shearing strength up to a frfth jo.n.ng 
and disjoining was measured and obtained. 



Example 1 

Bv accumulate polyethylene terephthalate filaments of 5 denier in fineness, a nonwoven web was P'epareo\ 
20 Usinq a neeTe ^punling machine (of w*ch needles were Crown barb needles produced by Foster), a needle punching 
^^^Mno£o»n web at 1 20 times/cm* in punching density and 9 mm in needle ^f^J^** 
rtnylSCrihalate laments were entangled and a nonwoven base precursor was ^^J^STuS 
l«L were formed by protruding each part of the filaments on one s.de of the nonwoven base precursor. Then using 

^S^^oc^camp^na °» «*« a^P 05 ^ a certain c,earance therebetween ' one of wh,ch J! 

25 a heSing ?2 andlnSher is a roller of room temperature, the nonwoven base precursor was . pass* 

thTpair of rollers in such a manner that the non-loop side of the nonwoven base precursor contecte 
he "hStn^r. X a resuft. the filaments existing on the non-loop side of the nonwoven base precursor are heat- 
Knnrfori to oach other and a nonwoven base having a certain physical stability was obtained. 
^S^SSphB the nonwoven base and the loops in an emulsion of acrylic resin (an emu sion composed of 

so oolvaTry fc acid p^rtnd cross linked material, "Voncoat" produced by Dainippon Ink & Chemicals, Inc.) servingas 
£ Siodno aoenTand drying them, and on the condition that deposit amount of solid acryhc resin on the loops n«y 
^STtSSS^^^ was obtained. In addition, about 8 % by weight of solid acrylic resm was also applied 
£ the nnZfn base whereby the filaments are desirably bonded to each other. As a result, the physical ^tab. ty of 
nrnonwive^ base was further improved. Joining strength (peeling strength and shearing strength) of the loop material 

35 obtain^ rdS^ e vTmeasur^ a.S is shown in Table 1 . Fineness of the employed ^'^^P^ 
^h1^S?P«K^. temperature of the heating roller, and ^^fj^^ " 8-nt ^ 
amount of antislipping agent with respect to the loops with antislippmg agent) are also shown ,n Table 1 . 



Table 1 
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Table 1 (continued) 




Examples 2 to 5 

, vam mp, 2 and 3 a Iood material was obtained in the same manner as the foregoing example 1 except that 

according to examples 2 to 5 were obtained and shown in Table 1 . 
Examples 6 to 10 

ing to examples 8 to 10 can be put into practical use. 



45 



Table 2 



50 



Example 



Filament fineness (denier) 
Punching density (times/cm 2 ) 
Temperature of heating roller (°C) 
Deposit amount of antislipping agent (% by weight) 





~7 


"i 


"i 


10 


3 


5 


5 


5 


5 


90 


20 


90~" 


260 


120 


220 


230 


230 


230 




10 


io~ 


i~ 


TcT 


is" 



55 
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Table 2 (continued) 




Peeling strength (gf/cm) 



Shearing strength (gf/cnr) 



2nd 




2nd 




1152 



870 



550 



200 



880 



20 



25 



30 



35 



40 



45 



SO 



Example 1 1 

A polyethylene terephthalate, of which limiting viscosity was 0.64 and the melting point was 256°C, was prepared 
as a core component (high melting point polymer). A high density polyethylene, of which melt '^ex value , was 25 g/T 0 
rrtn (measured in accordance with the method described in ASTM D1 238(E)) and the melting po.nt was 130 C. was 
"epaTiTs a sheath component (low melting point polymer). These two polymers are guided into a 
wi* holes to spin the conjugate filament by using a separate extruder. At this time, the molten polyethylene terephtha- 
Swas gled to a core^art of the hole to spin conjugate filament, and the molten high ^ensrty polyethylene was 
3£T» a Sath part of the hole. And by providing both components in each hole on the «^-f"£J 
weiaht between the core component and the sheath component are equivalent, a melt spinning of of the conjugate f.l 
Tmert w^ormed. The filaments spun out of the spinneret were cooled, drffused, and accumulated on a moving 
sc?een^nveyor of wire gauze, whereby a nonwoven web of 70 gym 2 was obtained. The fmeness of the sheath-core 
tvoe coniuaate filament forming this nonwoven web was 5 denier. u ~**~* +~ 

^ T^en Snonwoven web was guided between an engraved roller heated to 100°C and a smooth ro er heated to 
100°C te a result portions of the nonwoven web contacting the non-engraved parts of the engraved roller were par- 
tiaHv heated and each sheath component of the conjugate filaments was softened or molten, thus the conjugate »f.la- 

heat-bonded to each other. In this manner, a nonwoven fleece in which the temporary ta* 
Ssd areas were dispersed was obtained. A size of each temporary heat-bonded area was 06 W. dens,ty of the 
tempo7af y teat-bonded areas in the nonwoven fleece was 20 numbers/cm 2 , and total s,ze of the temporary heat- 
bonded areas was 1 5% of the surface area of the nonwoven fleece. , . . c __ rt ^ a 
Using a needle punching machine (of which punching needles were Crown barb needles produced by ^ter^e 
needle punching was applied to this nonwoven fleece at 120 times/cm 2 in punching density and 9 mm in needle depth^ 
wS ebyTe t^orary'heat-bonding of the conjugate filaments was peeled, and by entangling the conjugate f Hamente 
wrth each othe^a nonwoven base precursor was obtained. At this time, loops were formed by protruding each part of 
the conjugate filaments on the nonwoven base precursor. Then, using a heat bonding "K^.^'^^ 
rollers disposed with a certain clearance therebetween, one of which is a heating roller heated to 120JC and another is 
a oler 2 rolm temperature, the nonwoven base precursor was passed through between the pair of rollers in such a 
manner that the non-loop side of the nonwoven base precursor contacts the heating roller. As a result, the f.lamente 
Sng ^ te non-loop side of the nonwoven base precursor are heat-bonded to each other by the soften.ngand melt- 
Z £ density polyethylene, and a nonwoven base having a certain physical stability was obtained. Joining 
strength (peeling strength and shearing strength) of the loop materia, obtained as described ^ "»^""^ 
are shown in Table 3. In addition to the fineness of the employed fitaments. ratio by weight between the core component 
and the sheath component [core/sheath (ration)], punching density in the needle punching, and temperature of the 
heating roller softness (g) of the loop material and coefficient of friction of the non-loop side are also shown m Table 3. 



Table 3 



Example 
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13 
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Filament fineness (denier) 
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5 


5 
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Table 3 (continued) 



Example 
Core/sheath (ratio) 
Punching density (times/cm ) 
Temperature of heating roller (°C) 



Peeling strength (gf/cm) 



Shearing strength (gf/cnr) 



1st 



2nd 




11 
7/1 
120 

ll20 

Tio 



105 



2nd 



3rd 



4th 



5th 



Coefficient of friction 



Softness (g) 



800 



1120 



12 
VI 
240 
"l25 
67 



61 



800 



1250 



840 



0.072 



520 



720 



960 



990 



0.060 



630 



13 

i7i 

40 
120 
63 



68 



790 



830 



820 



990 



0.065 
490 



14 

V0.3 
120 
"l25 
67 



68 



920 



830 



880 



720 



0.071 
580 



in this resoect the coefficient of frictions shown in Tables 3, 4 and 5 are those of the non-loop side of the loop mate- 
rial ( es^i^ a friction tester (KES-SE) produced by Katotech Co., Ltd. Each coeff,c,ent of fr^on 
shown ^ Satti^s an average value obtained after performing the measurement in five t,mes. The softnes^ > (g)was 
S^^HLinB manner. Thatis, by rolling a testae of 100 mm in width and » ^^^SSS 
of width and fastening two ends with an adhesive tape, a cylindric* test p,ece was ^^^^^ ™ 
oroduced bv Toyo Baldwin, this cylindrical test piece was compressed by a compressing eel! of 10 cm ,n dimeter at a 
sSS * 5 cSn h«ii direrfion of the cylindrical test piece, and a maximum strength value thus obtamed was 
S£m to be a softness. Each softness shown in the tables is an average value obtained after performs the 
measurement in five times. 

Examples 12 to 10 

In example 12 a loop material was obtained in the same manner as the foregoing example 1 1 . except that punch- 
ma denSTnd ran£n» of the heating roller were changed as shown in Table 3. In example 13, a loop material was 
SKShSSSTn^r as the forgoing example 11. except that punching densrty was 
Table 3 In example 1 4. a loop material was obtained in the same manner as the foregoing example 1 1 . excep : lhatfme 
nSs of '^on^gate filaments, ratio by weight between the core component and the sheath <™S^^£J£ 
ature of the heating roller were changed as shown in Table 3. In example 15. a loop material was obtained in the same 
manne a?thet"S example 1 except that fineness of the conjugate filament, ratio by weight between the core 
^nemandThSe^^^ 

in Table 4 In example 16. a loop material was obtained in the same manner as the foregoing example 11 except that 
clinch no denS and temperature of the heating roller were changed as shown in Table 4. In examples 1 7 and 18 a 
Serial wi obtained in the same manner as the foregoing example 1 1 . except that ratio by weight between the 
£re cCSeTand the sheath component, punching density, and temperature of the heating roller were chang^ as 
So^Se 4 In example 1 9. a loop material was obtained in the same manner as the foregoing example 11 except 
SS££S ^density and temperature of the heating roller were changed as shown, ^ 

strength and shearing strength), etc. of each loop material obtained according to examples 12 to 19 were measurea 
and are shown in Tables 3, 4 and 5. 
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Table 4 



Example 


15 


16 


17 


18 


Filament fineness (denier) 


3 


5 


5 


5 


Core/sheath (ratio) 


1/2 


1/1 


1/6 


1/0.2 


Punching density (times/cm 2 ) 


90 


15 


90 


90 


Temperature of heating roller (°C) 


125 


125 


125 


125 


Peeling strength (gf/cm) 


1st 


126 


45 


45 


33 


2nd 


121 


34 


23 


16 


3rd 


88 


42 


18 


14 


4th 


72 


37 


20 


21 


5th 


60 


39 


18 


23 


Shearing strength (gf/cm 2 ) 


1st 


1040 


910 


1100 


1020 


2nd 


1025 


870 


420 


340 


3rd 


930 


800 


380 


140 


4th 


880 


820 


350 


60 


5th 


860 


820 


200 


130 


Coefficient of friction 


0.059 


0.073 


0.066 


0.145 


Softness (g) 


680 


650 


750 


350 



Table 5 



Example 


19 


Filament fineness (denier) 


5 


Core/sheath (ratio) 


1/1 


Punching density (times/cm 2 ) 


280 


Temperature of heating roller (°C) 


125 


Peeling strength (gf/cm) 


1st 


6 




2nd 


12 




3rd 


8 




4th 


15 




5th 


13 


Shearing strength (gf/cm 2 ) 


1st 


160 




2nd 


150 




3rd 


140 




4th 


140 




5th 


130 


Coefficient of friction 


0.072 


Softness (g) 


630 
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It is understood from the result of examples 1 1 to 19 that the loop materials obtained according to ©camples 1 1 to 
15 have almost satisfactory peeling strength and shearing strength. On the other hand, in the loop materials obtained 
according to example 16, since the punching density is small, number of the total loops are decreased, and both peeling 
strength and shearing strength are decreased. In the loop material obtained according to example 1 7, since the weight 
of the sheath component is excessively large as compared with that of the core component, we guess that the entire 
conjugate filaments are deformed and unevenness are difficult to be produced on the surface, and therefore both peel- 
ing strength and shearing strength are decreased. In the loop material obtained according to example 18, since the 
weight of the sheath component is excessively small as compared with that of the core component, we guess that the 
deformation amount of the low melting point polymer in the conjugate filament is small and unevenness are difficult to 
be produced on the surface, and therefore both peeling strength and shearing strength will be largely decreased. In the 
loop material obtained according to example 1 9, since the punching density is excessively large, the loops once formed 
are broken, thereby decreasing the total number of loops, and both peeling strength and shearing strength are 
decreased. However, depending upon the way of use, the loop materials obtained according to examples 16 to 1 9 may 
be satisfactorily used. That is, in case that high peeling strength and shearing strength are not required, or in case that 
sufficient peeling strength and shearing strength are achieved depending upon the hook material, those loop materials 
obtained according to examples 16 to 19 can be put into practical use. 

Claims 

1 . A loop material of hook-and-loop fastener comprising a nonwoven base formed by accumulating a large number of 
filaments or fibers, and a large number of loops formed by partially protruding said filaments or fibers on at least 
one plane side of said nonwoven base , and an antislipping agent being deposited on at least one part of each sur- 
face of said loops. 

2. A manufacturing process of a loop material of hook-and-loop fastener comprising the steps of: obtaining a nonwo- 
ven web by accumulating a large number of thermoplastic filaments; 

obtaining a nonwoven base precursor in which said thermoplastic filaments are entangled with each other, and 
forming a large number of loops only on one plane side of said nonwoven base precursor, by applying a needle 
punching to said nonwoven web; 

applying an antislipping agent to at least one part of each surface of said loops; and 

obtaining a nonwoven base by applying a heat only to the other plane side of said nonwoven base precursor, 
thereby heat-bonding at least one part of the thermoplastic filaments forming said nonwoven base precursor 
to each other. 

3. A manufacturing process of a loop material of hook-and-loop fastener as defined in claim 2, further comprising a 
step of bonding said thermoplastic filaments to each other by applying a binder resin to the thermoplastic filaments 
forming the nonwoven base precursor or the nonwoven base . 

4. A loop material of hook-and-loop fastener comprising a nonwoven base formed by accumulating conjugate fila- 
ments or fibers each of which is composed of a high melting point polymer and a low melting point polymer forming 
at least one part of the surface of said conjugate filament or fiber, and a large number of loops formed by partially 
protrucfing said conjugate filaments or fibers on at least one plane side of said nonwoven base , and unevenness 
formed on at least one part of each surface of said loops by softening or melting of said low melting point polymer. 

5. A loop material of hook-and-loop fastener as defined in claim 4, in which the conjugate filament or fiber is a sheath- 
core type conjugate filament or fiber of which core component is polyester being a high melting point polymer, and 
sheath component is polyolefin being a low melting point polymer. 

6. A manufacturing process of a loop material of hook-and-loop fastener comprising the steps of: 

obtaining a nonwoven web by accumulating a large number of conjugate filaments each of which is composed 
of a high melting point polymer and a low melting point polymer forming at least one part of the surface of said 
conjugate filament; 

obtaining a nonwoven fleece in which temporary heat-bonded areas where said conjugate filaments are tem- 
porarily heat-bonded to each other by softening or melting of said low melting point polymer are dispersed, by 
applying a heat partially to said nonwoven web; 

obtaining a nonwoven base precursor in which said conjugate filaments are entangled with each other, and 
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forming a large number of loops, on each surface of which unevenness are produced by softening or melting 
of said low melting point polymer, only on one plane side of said nonwoven base precursor, while peeling said 
temporary heat-bonded areas, by applying a needle punching to said nonwoven fleece; and 
obtaining a nonwoven base by applying a heat only to the other plane side of said nonwoven base precursor 
and softening or melting said low melting point polymer, thereby heat-bonding at least one part of said conju- 
gate filaments forming said nonwoven base precursor to each other. 
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